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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
Apwurnosa Osibra BiaguMypoBHa, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ABTOMATU3AIVA NTHXKEHEPHO-TEXHUYECKHNX PACUETOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — crocobHOCTh MOHUMAaTh NPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WCTO/b30BaTh X JJIs pellleHrs 3aZiad rpodecCuoHanbHOM JesiTeTbHOCTH

OIIK-7 — crocoGHOCTh pa3pabarbiBaTh aJrOPUTMbI M KOMITBIOTEPHBIE TIPOTPAMMEI, TIPUTOJHBIE [|Ist
TIpaKTU4YeCKOro NMpUMeHeHUs

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
OIIK-2

3HAHUA:

Ha ypOBHe MpeJiCTaB/lIeHUI: YMeTb COCTaB/IATh aJITOPUTMBI PellleHNsl pa3/IMUHbIX 3a7lad Ha KOMIIbIOTepe
Y TeXHUYEeCKHe Y TIPOrpaMMHbIe CPeICTBa pean3alyi MHGOPMaLlMOHHBIX MTPOLIeCCOB;

Ha YpOBHe BOCITPOM3Be/IeHUs: PeaM30BbIBaTh U MPOEKTHPOBaTh MOJe/N pellieHus] GYHKL[MOHANbHBIX U
BBIUMC/IUTe/bHBIX 33/ia4; 0(hOPMJISTh M aHA/IM3UPOBaTh II0/yUeHHbIe B X0/ pACUeTOB pe3y/bTaThl;

Ha YpOBHe IIOHMMaHUS: IPUMEHSTh II0/lyYeHHble 3HAHWS B [JajbHelIleM IIpY pelIeHUd 3ajad,
CBSI3aHHBIX C MPOEKTHPOBaHWEM U KOHCTPYMPOBAHHWEM PaKeTHO-KOCMUYeCKOTO BOOPY’KeHUs], UCII0/Ib30BaTh B
pacueTax COBpeMeHHbIe KOMITbIoTepHbIX TexHonoru, CAD-CAE cuctemsl;

YMeHuA:

TeopeTHUYeCKHe: NPUMEHSTh MaKeTbl IIPUK/IaJHbIX IIPOrpaMM [JIs pelleHUs TUIIOBbIX U NpakTU4eCKUX
ripodecCUOHANbHBIX 33/iau Pa3/IMYHOMN CIIOKHOCTH;

npakTHUueckye: paboTaTe B KauecTBe T10/Ib30BaTe/Isi [IePCOHA/IBHOT0 KOMITbIOTEPa, UCII0/Ib30BaTh SI3bIKH
Y CUCTeMbl IPOrpPaMMUPOBAHKS [Ji/1s PellieHust IPodecCHoHaNIbHbIX 3a/1auy;

HABbIKU:

BAaJieTb MeTOJaMy IIOCTPOeHMsI MaTeMaTHueCKuX Mogesied mpodeccCHOHalbHBIX —33fiad U
coZiep>KaTe/IbHOW MHTeprpeTalieli oy4YeHHbIX pe3y/IbTaToB.

OIIK-7

3HAHUA:

Ha YpOBHe IIpeJCTaB/leHHUN: WCIONb30BaTb MeTOAB!I TMOCTPOEHWs MaTeMaTUYeCKUX Mogened, HX
YIPOLeHNs; TeXHUYeCKHe U MporpaMMHbIe Cpe/iCTBa MO/le/IMPOBaHus;

Ha ypOBHe BOCIIPOM3Be[leHUs: pea/li30BbIBaTh U INPOEKTUPOBATh IIOCTaB/IeHHbIe 33[audl C IIOMOLLbIO
pa3nUyHbIX UHCTPyMeHTOB naketa MATLAB, Mozenu pelieHus (pyHKIIMOHA/IBHBIX U BEIUMC/IMTE/IBHBIX 33/]au;

Ha YpOBHe TIOHMMaHUsI: UCI0/Ib30BaTh MPUHLIUIILI U METO/0/IOTHI0 (DYHKLIMOHAILHOT0, UMUTALIMOHHOTO
Y MareMaTHU4eCcKOro MOZJe/IMpOBaHusl CUCTeM U NIPOLIeCCOB; METO/ bl TOCTPOEHUS MOZe/TIUPYOLUX a/lTOPUTMOB;

YMeHus:

TeopeTHUeCKHe: TIPUMEeHSITh MaTeMaThyecKre MeTozbl, pu3ndyecKre 3aKOHBI, [/Is PeIIeHHs TUIIOBbIX U
MpaKTUYeCKUX

npodecCHOHANBHBIX ~ 337ad  Pa3/IMYHOM  C/IOKHOCTA TIPM  aHa/iu3e U pelleHrd TpoOsieM
rpodeccuoHaTBEHON JesiTe/IbHOCTH;

npakTuyeckue: paborath € MPOrpaMMHBIMU CPeZICTBaMU U TIaKeTaMM 00I1lero Ha3HaueHusl, BXOASAIINMU
B CTpyKTypy MATLAB;

HABbIKU:

WCIIO/Ib30BaTh  COBPEMEHHbIE  BBIUMC/IUTE/IbHBIE KOMITbIOTEDHbIE TEXHOJOTMM U paboTath C
TpOrpaMMHOM Cpefioi /11 MaTeMaTH4eCKoro ¥ UIMUTAllMOHHOTO MOZ|e/TMPOBaHMS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucunnmmaa ABTOMATU3AIINA NTHXXEHEPHO-TEXHUYECKNX PACUETOB sBnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH Gy10Ka 1 nmporpamMMel OATOTOBKHU 110 HaripaBsieHnto 24.03.01 PakemHbie
KOMMN/IeKCbl U KOCMOHABMUKA.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NH®OPMAIIMOHHBIE TEXHOQOJ/IOI'Y, NMH®OPMAIIMOHHBIE TEXHOJ/IOI'NU n
ITPOI'PAMMMWPOBAHUE.

Cojep>kaHWe  JUCLIMIUIMHBI  SIBAsSiIeTCSI OCHOBOW  ajsi  ocBoeHuss  gucuuriid:  OCHOBDBI
CUCTEMHOI'O AHAJIN3A, CUCTEMBI NCKYCCTBEHHOI'O MHTEJUVIEKTA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEI COBPeMeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTO/b30BaTh UX JJIs pellleHus 3a/iad rpodeCcCUOHaNbHON fesiTeTbHOCTH

e OIIK-7 — CniocobeH pa3pabarbiBaTh aIrOPUTMbI X KOMIIbIOTEPHBIE ITPOrPaMMbl, IPUTO/HbIE IS
MIPaKTUUeCKOro pUMeHeHHs!

¢ TTK-91 — crocobeH K KOMMYHHUKAIMY M KOOTIepaIjyu B IupoBOH cpe/ie, UCIO/Ib30BaHUIO Pa3IMUHbIX
LU(POBBIX CPEJCTB, MO3BOJISIOLINX BO B3aUMOZEHCTBUH C IPYTUMH JTFOABMH [JOCTUraTh MOCTaBIeHHBIX
1eseit

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHHUKOB MH(GOPMALUY 1
JAHHBIX, BOCIIPUSTUIO, aHa/IU3y, 3allOMHUHAHHIO U Ilepejjade HH(POPMAaLIMK C UCI0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 a/TTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 11e/1bi0 3¢ QeKTUBHOTO MCII0/Ib30BaHMsI TI0/TyueHHONW MH(OpMaLUU AJIs pelleHus 3a/a4y



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

KYPC
CEMECTP
BCEI'O
BCET'O
JIekuun
IlpakTHyeckue
3dHATHUA

CamocrosTe/nbHasA

pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

OIIK-7

Paspen 1. Maremarnyeckue pacuersl B MATLAB. 1.1. Cpea MATLAB:
nHtepdeiic, Ha3HaueHKe U COCTaB, MHCTPyMeHTa/IbHbIe Cpe/icTBa pabouero cToia,
m-daiinsl. 1.2. [Tpocreiiine Matremarnueckue pacyetsl B MATLAB: KOHCTaHTHI,
CHCTeMHBIe TlepeMeHHbIe, TUITbI JAHHBIX, TepeMeHHbIe, OTlepaliiy, MaTeMaTnuecKue
¢y, 1.3. Pabora ¢ MmaccuBamu B MATLAB: BeKTOpa, MaTpHL{bl, OTIepaLiiu,

2 3 Maremaruueckue QyHKLMM, pellieHHe CUCTeM JIMHeHHbIX ypaBHeHUH. 1.4. [leficTBus 23 8 4 4
¢ mHorousieHamu B MATLAB: 3aiaHie MHOTOU/IeHa, BBIYUC/IeHME 3HAYEHMUS,
KOpHeii, apudmMeTruecKre oneparyy C MHOTOYIeHaMH, UHTerpUPOBaHUE U
uddepeHLpoBaHre MHOrOU1eHOB. 1.5. CUMBOJIbHBIE BbluncieHust B MATLAB:
CHMBOJIbHbIE KOHCTAHTBbI, CUMBOJIbHBIH THIT JaHHBIX, CUMBOJ/IbHbIE OTlepaLiii 1
ripeo6bpa3oBaHusi, CHMBOJ/IbHbIE (DYHKLIUH.

15

25

25

Paspen 2. Busyanmusanus ganHbix B MATLAB. 2.1. ITocTpoeHue AByMepHBIX
rpadrkoB B MATLAB: dyHKLUM TOCTPOEHHS AByMepHbIX rpadKkoB, odopmiieHre
rpaMKoB MOANMCAMH, 3a/jaHHe TUTIOB IMHUIA M MapKepoB, CeTKa, pasMelljeHre
rpaMKOB B O/HOM W/IM HECKOJIbKUX rpapuyeckux OKHax, rpadyKy HerpephbiBHbIX
¢yHKumit 1 QyHKIMI ¢ pa3ppIBaMU Pa3HOTO POAA, TOCTPOeHHe IParKOB, 3a/JaHHBIX
C TIOMOLLbI0 CUMBOJIbHBIX BBIPXKEHHH, TOCTpOeHHe rpadHKOB B MOJISIPHBIX
KoopuHarax. 2.2. IToctpoeHune TpexmepHbIX rpadukos B MATLAB: dyHKumn

) 3 MOCTPOEHUsl TPeXMepHbIX rpadKoB, ohopmieHre rpayKOB MOAMUCIMH, 3a/jaHHe 23 8 4 4
THIOB JIMHUI Y MapKepOB, UHTEPIIOISILIKSA, L{BETOBAst KApTa, MO3ULIS KaMepbl (TOYKH
HabJTF0/IeHHs), CeTKa, TI0CTPOeHHe TPadHKOB, 3aJaHHBIX C MOMOIIBIO CHMBO/IBHBIX
BbIPa)KeHHH, NOCTpOeHKe rpauKoB B apaMeTpUYecKUX KOOpMHaTax. 2.3.
TToctpoenue KOHTYpHbIX rpadukos B MATLAB: (yHKLMM IOCTPOEHUS] KOHTYPHBIX
rpadukoB, odopmiienre rpadUKOB MOANUCAMY, 3aJlaHKe THIOB TMHUI U MapKepoB,
1IBeTOBasl KapTa, CeTKa, pa3MelljeHre TOBEPXHOCTH U KOHTYPHOTO rpaduKa B OHOM
rpauyeckoM OKHe, OCTpOeHHe rpadrKoB, 3a/JaHHBIX C TIOMOLIBI0 CUMBOJIBHBIX
BbID)KeHHH1, MOCTPOeHKe rPaUKOB B MOJISIPHBIX KOOP/MHATAX.

15

25

25

Pa3pen 3. IIporpammupoBanne B MATLAB. 3.1. OCHOBHBIE 3/1eMeHTbI
nporpamMmupoBanusi B MATLAB: KOHCTaHTBI, TUIIBI JaHHBIX, IIepeMeHHbIe,
K/TIOUeBble CJI0Ba, BBOZ U BEIBOJ,. 3.2. Yc/10BHbII oneparop B MATLAB: HeronHas,
2 3 TIOJTHast M BJIOXKeHHast popMa ycioBHoro oreparopa if. 3.3. OniepaTopb! LiIK/Ia B 23 8 4 4
MATLAB: uuki for, upkn while, Bo)keHHbIe LMK/IbI, 66 CKOHEUHBIE L{UKIIBI,
peKyppeHTHasi popmyra s BerurcieHust psijjoB. 3.4. @yHkimu 8 MATLAB:
TIpoLie/iyphl, (GYHKLIMH, BO3BpalLaioLjyie 3HaueHusl, JopMasibHbIe U (aKTHUeCKHe
Tr1apamMeTphl, BbI30B (DyHKLIH.

15

25

25

Paspen 4. IIpoekTupoBanue rpaduueckoro uurepgeiica B MATLAB. 4.1.
Wepapxusi rpaguueckux o6bektoB B MATLAB: ocHOBHbIe rpaduueckie 00beKTbl,
2 3 CBOMWCTBA U MapaMeTpbl, TPOrpaMMHOe 1 BH3ya/lbHOE yIpaB/ieHHe CBOMCTBaMHU U 39 10 5 5
napametpami. 4.2. [TocTpoenue rpaduueckoro uHTepdetica nosmbp3osaress B
GUIDE: nocrpoeHue rpaduyeckoro nHTepdeiica nonbs3oparess /1 HHKeHEPHBIX
pacueToB c nomolbio cpeabl GUIDE.

29

25

25

Bcero 3a 3 cemecTp 108 34 17 17

74

100

100

Bcero o gucnymmHe 108 34 17 17

74

100

100

3.2. AyUTOPHBIN IPAKTUKYM

Ne TeMa NpaKTHYECKOTO O0Bewm, ayp,
Homep n HauMeHOBaHMe pasjea AUCHUIIMHBI
n/n 3aHATHA 4acos
[Ipocreiiiine MaTeMaTUueCKHe 1
pacueTsl
Paspen 1. Maremarnueckue pacuetsl B MATLAB. Pabora ¢ MaccuBamu

CUMBOJIbHBIE BHIUMCIEHUS

,HEI;‘ICTBHH C MHOIroujieHaMun

[TocTpoeHue MOBepXHOCTEN

ITocTpoeHre KOHTYPHBIX

D (U |lWIN|

_ N R R

Paszpen 2. Busyanusauus ganseix B MATLAB. rpaduKoB
ITocTpoeHue AByMepHBIX
7 1
rpadukoB
8 YcnoeHbIi oreparop if 1
9  [Pasgen 3. IIporpammupoBanre B MATLAB. Huxnet for u while 1
10 OyHKIMU 2
Paznen 4. IIpoekTrpoBaHue rpadruueckoro
1 vuHTepdeiica B MATLAB. Cpena GUIDE >
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| Bcero 3a 3 cemectp | 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne CopepikaHue yueOHOro Oo0nemMm,
o/ Homep 1 HauMeHoOBaHMe pa3jea AUCHUNIMHEI sajanns 4aCoB
1 [JeiicTBUS ¢ MHOTOUY/IeHaMH 3
’ [pocreiiine MaTemMaTHyeCcKue 3
Pa3gen 1. Maremaruueckue pacuetsl B MATLAB. pacyeTsl
3 Pabora ¢ MmaccuBamu 6
4 CHMBO/BHBIE BBIUKCIEHUS 3
5 [TocTpoenne noBepxHOCTeH 5
6 [TocTpoeHre KOHTYPHBIX 5
Paspen 2. Busyanusauus ganseix B MATLAB. rpadukoB
v ITocTtpoenne fBymMepHBIX 5
rpaduKoB
8 OyHKLIUU 5
9 |Pa3gen 3. [IporpammupoBanve B MATLAB. YcnoBHbI# oneparop if 5
10 Huknet for u while 5
1 ]}3’&;\5;[,/:1[:% ngPoeKTHPOBaHHe rpaguueckoro uHTepdelica Cpesa GUIDE 29
Bcero 3a 3 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJIEJ/I1 CEMECTPA
1/2/13) 4 |5/ 6 7 (8/9/10| 11 |12|13|14| 15 | 16 17
3 BII3 AP | BII3 AP | BII3 BII3 | P | pud. 3au.

YcioBHBIE 0003HAUEHMST:
e [IP — aparHoCTHUeCKasi paboTa;
o BII3 — Bomnipockl/3aganus o Temam 113;
e 1ud. 3au. — AuddepeHIMPOBAHHbII 3aUeT.

TeKyIHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEePBAJIb B
cnenyrommx ¢popmax:

JTMarHoCTUYeckKas pabora;
BOIIPOCHI/3afaHus 110 Temam I13.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
IuddepeHIMPOBaHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. O. B. Apwuriosa, FO. B. AnnckeBuu. . Marematrueckue pacyéTsl ¢ momorsio MATLAB. CII6.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2017, 31. pec.

2. O. B. Apuroga, 0. B. AauckeBrnu. . Maremarrueckue pacuéthl ¢ momousio MATLAB. CIT6.BT'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2017, 36 3k3.

3. T. . Jlazapesa, 1. B. MaptbiHoBa, . K. PakoBsa. . Peiienue 3ajau B cucteme Matlab. CIT6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHOBa, 2013, 371 pec.

4. T. W. JlazapeBa, 1. B. MapteiHOBa, Y. K. Pakoga. . Pemenue 3azjau B cucreme Matlab. CIT6.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2013, 171 3Kk3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://e.lanbook.com — DBC JlaHsp;

2. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «k BOEHMEX» um. [1.®.
YCTHHOBA;

3. https://urait.ru — I'maBHas — O6pa3oparesbHas riardopma FOpaiT. [1/1s1 By30B U CCY30B..

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

I/IHCIJOpMaL[I/IOHHLIe CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Matlab 2015a SP1;
2. Microsoft Office;
3. Mozila Firefox.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Matlab 2015a SP1;
2. Microsoft Office;
3. Mozila Firefox.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
ABTOMATU3ALIMS NTHXKEHEPHO-TEXHIYECKHX PACYUETOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna  ABTOMATU3BAIIMA MHXEHEPHO-TEXHUYECKUX PACYUETOB sBnsercs
JUCLUIIMHON 0053aTe/IbHOM YacTH 0/10Ka 1 mporpaMMbl TOATOTOBKM 10 Haripas/ieHuto 24.03.01 PakemHble
KOMN/AeKcbl U KOCMOHasmuka. [ucuuruiiHa peanu3yercs Ha ¢akynbrere A PakeTHO-KOCMUUECKOW TeXHUKH
BI'TY "BOEHMEX" um. [].®. YcruroBa kadenpoit A1 PAKETOCTPOEHUE.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-2 crioco6HOCT, TOHMMAaTh TIPUHLMIBI PaboThl COBpPeMeHHbIX WH(OPMAIMOHHBIX TEXHONIOTHH U
WCII0/1b30BaTh UX /11 pelleHus 3a7a4 podecCcuoHaIBHON [esTe/IbHOCTH;
OTIK-7 crocobHOCTh pa3pabaThiBaTh aJTOPUTMbl KW KOMITBIOTEPHBIE TPOTPAMMbI, TPUTOJHbIE IS
[PaKTHU4eCKOI'o [IPUMEeHeHUsl.

Co,qepmaHI/Ie AVWCHUITIMHBI OXBAaTbIBaeT KPYT' BOIIDOCOB, CBA3daHHBIX C C METOAaMU MaTe€MdTHUYeCKOI'0 aHa/I1M3d U
MOJe/IMpOBaHUA CUCTeM UM TIIpoLiecCoB C HCIIO/Ib30BaHWMEM YHHBEPCA/IbHBIX TIdKETOB TPHK/IAJHBIX
KOMITbHOTEPHBIX TIPOTrPaMM.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e BOIIPOCHI/3ajaHus 1o Temam [13.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTeslbHas paboTta
cryzaenta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
ABTOMATU3ALIMS NTHOKEHEPHO-TEXHUIYECKHX PACYUETOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBanue PexoMeHIveMast IHTeDaTyDa TpyRoeMKOCTB,
paboTsI i paryp Jac.
Pazgen 1. Maremarudeckue pacuetbl B MATLAB.
TleiicTBus ¢ T. . Jla3apesa, 1. B. MapreiHoBa, U. K. Pakoga. . Peiienue 3azau B
MHOTOWIEHAMM cucteme Matlab: CIT6.BI'TY "BOEHMEX" um. 1. ®. YctuHoea, 2013 3
(1-11)
[Ipocreiiiiiue O. B. Apurniosa, FO. B. AHnckeBuu. . MatemMatrnueckrie pacuéTsl C
MaTeMaThyecKue nomorribio MATLAB: CIT6.BT'TY "BOEHMEX" um. /1. @. YcTHUHORBa, 3
pacueTsl 2017 (1,2,5,7)
T. W. JlazapeBa, 1. B. MapteiHoBa, 1. K. Pakosa. . Pemenue 3azau B
Pabora ¢ cucreme Matlab: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013 6
MacCHUBaMU (1-11)
O. B. Apurioga, FO. B. AnuckeBud. . MaTemaTuuecKre pacyéThbl C
CHuMBO/IbHBIE nomomipio MATLAB: CI16.5T'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 3
BBIUNC/IEHUSA 2017 (1, 2, 5, 7)
Wrtoro no pasgeny 1 15
Pazpgen 2. Busyanusanus aaHabeix B MATLAB.
Tocrpoerue O. B. Apurniosa, FO. B. AnnckeBuu. . Maremaruyeckye pacyéTsl C
. nomortbio MATLAB: CII6.BT'TY "BOEHMEX" um. [I. ®@. YcTtuHOBa, 5
TOBEPXHOCTeN
2017 (3, 7)
O. B. Apurnoga, FO. B. AnuckeBud. . MaTemaTuuecKkre pac4éThbl C
Iocrpoenne nomorrbio MATLAB: CIT6.BT'TY "BOEHMEX" um. /1. @. YcTUHORa,
KOHTYPHBIX 2017 (3, 7) 5
rpaduxos T. U. Jla3apesa, U. B. MapteiHoBa, U. K. Pakoga. . Perenve 3a/iau B
cucteme Matlab: CITI6.BI'TY "BOEHMEX" um. 1. ®. YctuHora, 2013
ITocTpoenue (12)
J\ByMEpHBIX T. N. JTazapeBa, 1. B. MapteiHOBa, 1. K. Pakosa. . Pertienue 3azau B 5
rpaguKoB cucreme Matlab: CITI6. BT TY "BO(EP;MEX" M. 1. @. YctuHOBa, 2013
12
Wtoro mo pa3neny 2 15
Pazpen 3. IlporpammupoBanue B MATLAB.
O. B. Apurniosa, FO. B. AnnckeBuu. . Maremaruyeckye pacyéTsl C
DyHKLIMU nomoriibio MATLAB: CIT6.BT'TY "BOEHMEX" um. /1. ®@. YcTHHOBa, 5
2017 (4, 7)
O. B. Apurnioga, FO. B. AnuckeBud. . MaTemaTuueckre pacyéThbl C
nomoiipio MATLAB: CIT6.BI'TY "BOEHMEX" um. [I. ®@. YcTrHOBa,
YC/IOBHBIH 2017 (4,7) 5
orteparop if T. U. JlazapeBa, 1. B. MapteiHOBa, Y. K. Pakosa. . Pemenue 3azau B
cucteme Matlab: CT16.5TTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2013
(13-14)
T. M. JTazapeBa, 1. B. MapteiHOBa, 1. K. Pakosa. . Peltienue 3azau B
uknel for u while | cucreme Matlab: CIT6.BI'TY "BOEHMEX" um. . ®. YctuHora, 2013 5
(13-14)
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Wroro no pasgeny 3

15

Pa3pen 4. IlpoekTupoBaHue rpadpuueckoro narepdeiica B MATLAB.

Cpega GUIDE

T. W. JlazapeBa, 1. B. MapteiHoBa, 1. K. Pakosa. . Pemenue 3asau B
cucrteme Matlab: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoea, 2013
(15-16)

T. N. JTazapeBa, 1. B. MapteiHOBa, 1. K. Pakoga. . Peltienue 3aau B
cucteme Matlab: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 2013
(15-16)

O. B. Apurnosa, FO. B. AnnckeBuu. . Maremaruyeckye pacyéTsl C
nomortrpio MATLAB: CITI6.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2017 (6-7)

O. B. Apurioga, FO. B. AnuckeBud. . MaTemaTuuecKre pacyéThbl C
nomorribio MATLAB: CIT6.BT'TY "BOEHMEX" um. [I. @. YcTHUHORa,
2017 (6-7)

29

Wrtoro mo paspeny 4

29

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
ABTOMATU3ALIVA NTHXKEHEPHO-TEXHNYECKUX PACUETOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e BOIpPOCHI/3afiaHus 1o Temam [13;
e muddepeHMPOBAHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

Bomnpocsi/3aganns no Temam I13
ITpakTuueckue 3aganus (I13)
Homnyck K BeinonHeHuto [13: He npeAycMOTpeH.
TpeboBanus K BhIToHeHMIO [13: Bo Bcex I13 He0OX0AMMO PeliTh BCe 33/]aui U HarMCaTh K HUM MPOTPaMMBbl,
TaK)xe HeoOXo[MMa OT/Ia/[Ka U IEMOHCTPALIYS Pe3yJ/IbTaTOR BHIMOHEHHUS TPOrPAMM MPEero/iaBaTe/Ito.
Ortuet o T13: odopmiieHHe 3MeKTPOHHBIX OTUETOB 10 13 mpeycMOTPeHO B yCTaHOBJIEHHOU (opme.
3awura I13: 3ammTa I13 npegycmarprBaeT NpOBePKY MPaBU/IbHOCTH PeLleHUs 3a/jad, OTBETOB Ha BOMIPOCHI B
COOTBETCTBUM C MaTepuaaMu JeKLUH.
KomruiekT I13 Bxogut B coctaB Y MK AWCLIMITIMHEL.

JAuddepennypoBanHkblii 3aueT

WToroBbiii KOHTPO/IH M0 AUCLIUIIIMHE TPOXOAUT B (hopme AuddepeHIIMpoBaHHOrO 3aueTa. s
MOy YeHUsI OLIEHKW HeOOXOZMMO TIOTHOE BBITIOJTHEHHWE BCeX MEPOTIPUATHIM, TIPelyCMOTPEHHBIX rPahuKOM
KOHTPOJIbHBIX MeporpusaThi. O1eHKH quddepeHIMpOBaHHOTO 3a4eTa: "'3auTeHO-0T/IMYHO", "'3auTeHO-X0POIIIo",
"'3aUTeHO-yI0B/IeTBOPUTE/ILHO ', "He 3a4TeHO".
3aueT MPOBOJUTCS 110 TECTOBBIM 33/jaHUsIM B (hOpMe 37IeKTPOHHOTO TeCTUPOBaHHS, KOMILJIEKT TeCTOBBIX
BorpocoB — 50 TykK, npuBeseHsl B YMK no aucuuriiune (https://moodle.voenmeh.ru/course). Peritunr
TeCTUPOBaHUS:
* PEUTHHT TecTa MeHbIe 70% — 2 6ajia, «He 3aUTeHO»;
* pefitiHr Tecta 70% - 80% — 3 Gana, «yI0OBIETBOPUTEBHOY;
* peittuHr Tecta 80% - 90% — 4 H6anna, «XoporIoy;
* peittuHr Tecta ot 90-100% — 5 6anioB, «OTIMYHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HauMeHoBaHue pa3je/ioB U
JUAAKTHYECKUX eJUHHL]

BCEI'O

AyauTopHBIe
3aHATHA B
KOHTAKTHOM

dopme

BCEI'O

JleKnuu

IIpakTHueckue
3aHATUA

CamocrosiTesibHas
paboTa CTyAeHTOB

Dopmupyemas
KoMmeTeHIusA, %

OIIK-2

OIIK-7

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3zpen 1. MaremaTudeckue pacuersbl
B MATLAB.

23

15

N
ol

Bomnpocsl/
3aJaHuUs
T10 TeMaM
I13

Pazpgen 2. Busyanusanus JaHHbBIX B
MATLAB.

23

15

25

25

Bormpocsl/
3a/laHust
T0 TeMaM
I3

Pazpgen 3. IlporpammupoBaHue B
MATLAB.

23

15

25

25

Bornpocsl/
3a/laHus
T10 TeMaM
I3

Paspen 4. IIpoekTupoBanue
rpagudeckoro uHTep(eiica B
MATLAB.

39

10

29

25

25

Bonpocsl/
3aJaHUs
T10 TeMaMm
13

Bcero 3a 3 cemecTp

108

34

17

17

74

100

100

Bcero mo AucIuIInHe

108

34

17

17

74

100

100
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Kputepuu oneHuBaHus

OIIK-2

Ne 1

Ne 2
Ne 3
Ne 4
Ne 5

Ne 6

Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:
P=[2-56-7];

f = polyval(P, 1);

f="7
Ecnu B onepartop 3akaHYMBaeTcCs ornepauyen ';'
OxkHo "Workspace" cofiep>kut

Kaxkast mepemMeHHasi, 3ape3epBUPOBAHHAs CHCTEeMOI, 0003HauaeT MaIMHHYIO
OeCKOHEeUHOCTh?

12\24

Pesynerar BeluMcienus?

Ecnu onepatop He COZlep>KUT 3HaKa MPUCBaUBaHUsI, TO pe3y/IbTaT NPUCBauBaeTC sl KaKoi
repeMeHHOM?

A=[123;456;789];

Z = mean(A")

Z="

Iepeunciure ciocoObl CO3/AHUS eAMHUYHON MaTpPUIIbl 5X5

a=1;b=0;c=3;

z = (a&c)*(~b);

z="
a=1;b=2;c=3;
z=(az="

BOTlpOCbl 3dKpblmoeco munda:
,Z[J'IH OTOﬁpa)KEHI/IH ABWXXEHUSA TOUYKHU I10 TPAEKTOPUU MCIIOJIb3YETCS KOMaH/a:

1. comet(X, Y)
2. comet(X)
3. comet(X, Y, p)

4. comet(X, Y, Z, p)
1 co3aHus OKa[pOBOM aHUMallMH Kakou (yHKIMel Heo0X0JUMO BOCIIO/Ib30BATLCS
[LIs1 CO37IaHUsT OJTHOTO Kajpa?

1. getframe()

2. movie()

3. movie2avi()

4. getimage()

Ecm GyHKLMS MMeeT ycTpaHHMBble HeolpeielIeHHOCTH, C TIOMOIIBIO KaKOU
rpaduueckoil KOMaH/ bl MOYXHO TIOCTPOUTH rpavK Takoi QyHKLMN?

1. fplot()

2. plot()

3. polar()

4. ezplot()
Kaxkasi hyHKI[MsI BK/TFOUaeT KOODJMHATHYIO CETKY Ha rpaduke?

1. grid on

15



2. hold on
3. text on

4. figure on
Ne 5 Jlnst mocTpoeHust JByMepHOTro TpadHka B JorapudMuueckoM Maciirabe UCIIOMb3yIOT
GyHKLMIO:

1. loglog()
2. semilogx()

3. semilogy()

4. logxy()
Ne 6 J171st oCTpOoeHHs KOHTYPHBIX rPa(rKOB UCTIO/b3YIOTCS (QYHKLIAM:

1. contour()
2. ezcontour()
3. surfc()

4. comet()
Ne 7 Kaxkas ¢yHKIus ncronb3yeTcs AJist oLuPOBKY JIMHWIN KOHTYPHOTO rpaduka?

1. clabel()
2. colormap()
3. axis()

4. view()
No 8 s hopMUpOBaHUsT KOOP/IMHAT TOUEK TTOBEPXHOCTU UCTIONb3YETCS:

1. dynkumst meshgrid()
2. dyskims linspace()
3. onepauus ;'

4. pynkrwms axis()
Ne 9 st oTobpakeHUsI TOBEPXHOCTH B BU/IE CETKU HCTIONB3YIOT:

1. mesh()
2. plot3()
3. surf()

4. ezsurf()
Ne 10 [Hnst opmupoBaHUst apudMeTHUeCKOM MTPOTrpeCcCHU UCTIONB3YIOT:

1. onmepauwyto "'
2. dynkiuto linspace()
3. pynkuuto meshgrid()

4. pynkuro length()

OIIK-7
Bonpocbl omkpblimoz2o muna:
Ne 1 ®ynkIms conj() Bo3BpaliaeT st KOMILIEKCHOTO YKMC/Ia a=7-5i cefyoliee 3HaUeHUeE:
Ne 2 [ BekTOpa A HallTM MakCHMaJlbHOe 3HaueHue U ero MopsiAKOBbINA HOMep:
Ne 3 Kakum crioco6om MOKHO MOCTPOUTD Tpaduk GHyHKIMA

16



Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

y = sin(xA2)/xA27?
®yukuus subplot() mo3eonser:
k=0;

forn=1:1:5
fora=-10:2:0

k = k+1;
end

end

n = 0;

if mod(n, 10) ==

n=-1;
else

n=1;
end
n=">2

[171st TOCTpOeHus IOBePXHOCTH HeoOX0MMO 3a/1aTh KOOPJUHATHI X U Y. JJobaBbTe
NIPOIyILeHHOEe CI0BO:

xyl=_ (-1:0.1:2)

CKOJIbKO TparueCKUX IoJiei OyeT mocTpoeHo B rpadiueckoM OKHe TpU 3aJJaHUU
KoMaH/oi subplot(2,4,2)?

Ina dyukuuu [t,y]=ode45('df',0:0.01:5,[1,0]) Kakue rmapaMeTpbl UCIO/Ib3YIOTCS

Ipu 3aganuu apudpmeTrueckoit nporpeccuu [0, 2] c marom 0.01 paccTaBbTe NMpaBUILHO
ycnoeust: f=_ ;.

BOHpOCbl 3dKpblmo2o munda:
AprMEHT KOMIIVIEKCHOI'O YKMCJid MOXKHO BBIUMC/IMTE C IMTOMOILBIO KaKou (by'HKL[I/II/I?

1. angle()
2. abs()
3. conj()

4. real()
st MaTpuiibl A pa3MepHOCTBIO 4X5 HalTH CYMMY BCEX 3/IEMEHTOB 2-i CTPOKMU:

1.s=sum (A(2, 1))
2. s =sum (A(2, 1:5))
3.s=sum (A)

4. s =sum (A(1:5, 2))
Haiit kKOpHM NMHEeNHON CUCTeMBbl YpaBHEHHH MOXKHO:

1.X=B'/ A}
2.X =A\B;
3. X = inv(A) * B;

4. X = polyder(A, B);
17



Ne 4 [IpuopuTeT Kako# oreparjyy Bbilie?
1. Bo3BezieHuEe B CTereHb (1)
2. yHapHBbIii rimoc (+)
3. yMHOXeHHe (*)

4. noruuekoe U (&)
Ne 5 Ornepatuio oTHoleHus1 A ~= B MO)KHO 3aMeHUTh QyHKLIMe:

1. ne(A, B)
2.eq(A, B)
3. ge(A, B)

4.1e(A, B)
Ne 6 ITpn HeoOXOAMMOCTH TI037IEMEHTHOTO BBITIOTHEHUS OTlepaliiii HaJy MaTpULiaMu U
BEKTOPaMHU Tepe/l KAKUMHU OTepariusiMi Heo0X0ZIMMO CTaBUTh OTIepalyio .'?

1. Onepauus *'
2. Onepauys /'
3. Onepaumst "N
4. Onepayus '+'

5. Onepauys '-'
Ne 7 K 3ape3epBupoBaHHBIM NMeHaM epeMeHHbIX OTHOCHT:

1. eps
2. ans
3. abs

4. summa
Ne 8 OcHoBHbIM TUTIOM AaHHbIX B MATLAB siBnisietcst:

1. double
2.int
3. sym

4. logical

Ne 9 Jisl TIPUBE/IEHUS K LIeJIOMY THITy [JaHHBIX KaKoH CrieldaabHOM (PyHKIMel Heo0Xx0quMo
BOCIIO/Tb30BaThbCS?

1. int8()
2. single()
3. double()

4. int()
Ne 10 Kakoli ¢opmar no ymoauaHH1IO UCIOB3YEeTCs [/ BbIBOZA BellleCTBEHHBIX UMCes?

1. short
2. long

3. double

18



4. single
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